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Background: High transphincteric perianalﬁstula represents a technical challenge for surgicalmanagement.
We compared the effects of partial rectalwall advancementﬂap versus themucosal advancementﬂap in the
treatment of high transphincteric perianal ﬁstula in a randomized study in patients with anal ﬁstula.
Patients and Method: Consecutive patients treated for transphincteric anal ﬁstula at our institution were
evaluated for inclusion. Participants were randomly allocated to receive Group I: Fistulectomy, closure of
internal sphincter and rectal advancement ﬂap includes mucosa, submucosa, and circular muscle layer
sutured 1 cm below the level of internal opening or Group II: The same as group one but the ﬂap includes
only mucosa and submucosa. Study variables included ﬁstula closure rate, continence, morbidity, post-
operative pain, hospital stay and quality of life.
Results: Forty patients with high transphincteric perianal ﬁstula were randomized and completed the
study. Operative time was 31.6  6.8 min in group I, and 29.4  4.7 min in group II (P ¼ 0.783). Hospital
stay was signiﬁcantly more in group 2 (96.35  9.5 vs. 105.8  13.23) (P ¼ 0.014) Immediate post-
operative complications, occurred in one patients (5%) exposed to disruption in group I and 6 patients
(30%) in group II. Recurrence occurred in 2 patients (10%) in the group I and 8 patients (40%) in group II.
Two patients (10%) in group I developed incontinence for ﬂatus and no patients in the group II develop
such complication.
Conclusion: Partial thickness advancement ﬂap is better than mucosal advancement ﬂap.
 2010 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.1. Introduction
Fistula in ano is a common condition associatedwith appreciable
inconvenience and morbidity to the patient. High transphincteric
perianal ﬁstula represents a technical challenge for surgical
management. Conventional classiﬁcation and treatment depends on
the level of the internal opening and the extent of involvement of
the external sphincter encompassed by the ﬁstulous track.1
The ultimate goal of ﬁstula surgery is to eradicate it without
disturbing the anal sphincter mechanism. To achieve the objective
in high anal ﬁstula, different surgical techniques have been
described in literature from time to time. These include park’s
ﬁstulotomy,2e5 insertion of seton,6,7 ﬁstulotomy with occlusion of
internal ostium,8 ﬁstulotomy with primary repair of the sphincter,9
endorectal advancement ﬂaps,10,11 repair of the ﬁstula using ﬁbrin
adhesive glue,12e14 and re-routing the ﬁstula.15 The number of
procedures mentioned indicates that there is no single established
way of treating these high ﬁstulae.16x: þ00 20 502265471.
gy).
Elsevier Ltd on behalf of Surgical AThe rectal advancement ﬂap achieves healing of the ﬁstula in
a signiﬁcant number of patients, while avoiding any sphincter
division and therefore the development of further incontinence.17,18
Elting18 ﬁrst described the use of advancement ﬂap in managing
anal ﬁstula in 1912. Modern surgeons have added adequate ﬂap
vascularity and anastomosis of the ﬂap to a site well distal to the
site of the (previously excised) internal opening. Modiﬁcations have
included the use of full thickness rectal ﬂaps, partial thickness ﬂaps,
curved incisions and rhomboid ﬂaps, with or without closure of the
defect in and outside the external sphincter.
The objective of this study is to compare, in a prospective study,
the partial rectal wall advancement ﬂap (including circular muscle
layer together with mucosa and submucosa) and the mucosal
advancement ﬂap in the treatment of high transphincteric perianal
ﬁstula in terms of ﬁstula closure rate, continence, morbidity,
postoperative pain, and quality of life.1.1. Patients and methods
Consecutive patients treated for transphincteric anal ﬁstula at
our institution were evaluated for inclusion. They were referred tossociates Ltd.
Table 1
Demographic data in 1st group (mucosa, submucosa, musculosa) and 2nd group
(mucosa, submucosa).
1st Group (n ¼ 20) 2nd Group (n ¼ 20) P value
Age (year) 32.8  8.8 20e55 32.2  6.7 20e42 (NS) 0.809
Sex:
Male/Female 14 (70%)/6 (30%) 18 (90%)/2 (10%) (NS) 0.677
Type of ﬁstula:
Primary/Recurrent 15 (75%)/5 (25%) 16 (80%)/4 (20%) (NS) 0.705
Anterior/Posterior 3 (15%)/17 (85%) 4 (20%)/16 (80%) (NS) 0.677
Low/High 7 (35%)/13 (65%) 8 (40%)/12 (60%) (NS) 0.741
NS ¼ non signiﬁcant.
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the period fromMay 2005 to May 2008. Patients with acute sepsis,
speciﬁc cause of ﬁstula, strictured anorectum, and any degree of
incontinence were excluded from the study.
All patient were evaluated by digital examination, procto-
sigmoidoscopy, ﬁstulography and MRI ﬁstulography without
contrast media, using a 1.5 T super conducting magnet (Magnetom
Symphony MRease VA12 Siemens medical system), (either STIR or
SPIR in addition to T1 weighted or T2 weighted sequences). Axial,
coronal and sometimes sagittal planes were used.
Preoperative assessment of anal sphincter dysfunctionwas done
by conventional manometry using a standard low compliance
water perfusions system and eight-channels catheters with pres-
sure transducer connected to 5.5 mm manometric probe with
spirally located ports at 0.5 cm interval, which measured along the
length of the anal canal, as well as inﬂatable rectal balloon. The
protocol of performance is stationary pull through technique with
recording the functional length of the anal canal (FL), mean
maximum resting pressure in the anal canal (MRP), mean
maximum squeeze pressure in the anal canal (MSP). Pressure was
recorded using a computerized recording device (MMS; Holland)
which included menu-driven software to aid with data acquisition.
Data were analyzed with the use of a complied software package
that automatically produced numeric reports and graphs.
Informed consent was obtained from all patients to be included
in the study, after explanation of the nature of the disease and
possible treatment. This study was approved by local ethical
committee.
The patients were then randomized into two groups. The
randomization was achieved through computer-generated
schedule and its results were sealed into closed envelopes. The
envelops were drawn and opened by a nurse not otherwise
engaged in the study in the operating room. The observer was
independent and was unaware of patient randomization.
Fleet enema was used for preoperative bowel preparation in all
cases. Operation was done under general anesthesia in the
lithotomy position. Prophylactic antibiotics were used with cipro-
ﬂoxacin 500 mg and metronidazole 500 mg preoperatively and
twice daily for 5 days.
1.2. Surgical technique
Examination under anesthesia (EUA) was ﬁrstly performed and
the extent of the disease was established by cannulating the ﬁstulas
with probes and by laying open all primary tracts, extensions, and
abscesses. All the incisions and dissections were made by
electrocautery.
The standard procedure was to perform core ﬁstulectomy and
traversing the external sphincter until the internal sphincter was
exposed the track was then transected. The crypt-bearing tissue
around the internal opening of the ﬁstula is excised, if there is
difﬁculty in excising the main tract, the granulation tissue of the
remaining tract is scraped with a curette. Advancement ﬂap was
constructed in both group.
In Group I the ﬂap comprised mucosa, submucosa and circular
muscle ﬁbers. It is raised from the dentate line and mobilized
4e6 cm cephaled and advanced to the new dendentate line (1 cm
below the dentate line) and sutured with absorbable sutures
(vicryl; ethicone 3/0). Also the defect is closed with absorbable
sutures. And in Group II the ﬂap comprised mucosa, submucosa
only.
Rectal pack was removed after 24 h. The patients were allowed
to drink freely for 5 days, then normal diet and laxatives. The
external ﬁstulectomy wound was dressed daily. Histopathological
examination of all excised ﬁstulous tract was done.Patients were discharged after the procedure when there is
sound ﬂap and no infection. A high-ﬁber diet combined with bulk
laxatives and oral antibiotic coverage were recommended after
discharge. After each bowel movement, cleansing of the operative
site with a sitz bath or shower was prescribed.
Follow up of our patients had been done for about 12 months
with clinical assessment of the patients as regard. Incidence of any
postoperative complications as bleeding, haematoma, ecchymosis,
and disruption. Incidence of any degree of postoperative inconti-
nence according to Cliveland clinic incontinence Score.19 Recur-
rence was deﬁned as a discharge or abscess arising in the same area
or by obvious evidence of ﬁstulation. Postoperative assessment of
physioanatomical changes in the anal sphincter using anal
manometry: 6 months post-operative after wound healing to
measure MRP & MSP.2. Statistical analysis
The statistical analysis of the data in this study was preferred
using the SPSS version 10. Analysis of data was by intension-to-
treat. For continuous variables, descriptive statistics were calcu-
lated and were reported as mean þ SD. Categorical variables were
described using frequency distributions. Independent samples t-
test for paired samples was used to detect differences in the means
of continuous variables. Fisher’s Exact Test and Chi-square test was
used in cases with low expected frequencies (P value < 0.05 was
considered to be signiﬁcant).3. Results
Forty patients with High transphincteric perianal ﬁstula were
randomized and completed this prospective study. There are no
demographic statistical differences between both group (Table 1).
There was male predominance in both groups. Thirteen patients
classiﬁed as high ﬁstula (65%) and 7 patients classiﬁed as low ﬁstula
(35%) in the 1st group. While 12 patients were classiﬁed as high
ﬁstula (60%) and 8 patients were classiﬁed as low ﬁstula (40%) in
the 2nd group. Anterior situated external openings were found in 3
patients (15%) in the 1st group and 3 patients (15%) in the second.
Five patients (25%) had prior ﬁstula surgery in the 1st group and 5
patients (25%) in the second.
Operative timewas 31.6 6.8 minutes in group I, and 29.4 4.7
minutes in group II (P¼ 0.783). Hospital staywas signiﬁcantlymore
in group 2 (96.35  9.5 vs 105.8  13.23) (P ¼ 0.014) (Table 2).
Immediate postoperative complications, occurred in one
patients (5%) exposed to disruption in Adv. ﬂap (mucosa, submu-
cosa, musculosa) group and 6 patients (30%) inAdv. Flap (mucosa,
submucosa) group.
Incontinence was observed in 2 patients 10% for both ﬂatus and
soiling. Incontinence was occurred in the 1st group only and no
patients in the 2nd group develop such complication. Recurrence
Table 2
Operative time and Hospital stay in 1st group (mucosa, submucosa, musculosa) and
2nd (mucosa, submucosa).
1st Group
(n ¼ 20)
2nd Group
(n ¼ 20)
P value 95% C I for
differences
Lower Upper
Operative
time (min)
31.6  6.8
(27e42)
29.4  4.7 22e40 (NS) 0.783 0.135 0.201
Hospital
stay (hour)
96.35  9.5
(89.5e113.5)
105.8  13.23
(90.5e116.5)
(S) 0.014 0.226 0.587
NS ¼ non signiﬁcant, S ¼ signiﬁcant.
Table 4
Preoperative and posterative manometric results in 1st group (mucosa, submucosa,
musculosa) and 2nd (mucosa, submucosa).
1st Group
(n ¼ 20)
2nd Group
(n ¼ 20)
P value 95% C I for
differences
Lower Upper
Mean resting pressure
Preoperative 68.4  8.55 65.4  8.17 0.277 0.247 0.143
Post-operative 62.15  7.62 63.4  7.38 0.620 0.119 0.200
P value 0.001 (S) 0.001 (S)
95% C I for differences
Lower 0.2684 0.2684
Upper 0.6259 0.6285
Mean squeeze pressure
Preoperative 162.15  14.51 161.35  14.10 0.544 0.191 0.140
Post-operative 160.70  14.17 155.40  18.73 0.002 0.108 0.469
P value 0.001 (S) 0.059 (NS)
95% C I for differences
Lower 0.240 0.237
Upper 0.595 0.599
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group II (Table 3).
The manometric changes in group I showed signiﬁcantly
decreased inmean resting pressure from 68.4 8.55 to 62.15 7.62
(P < 0.001) also, there was signiﬁcant decrease in mean squeeze
pressure from 162.1514.51 to 160.70 14.17 (P< 0.001). While in
group II these changes signiﬁcantly decreased in mean resting
pressure from 65.4  8.17 to 63.4  7.38 (P < 0.001) but there was
no signiﬁcant difference in mean squeeze pressure from 161.35 
14.10 to 155.40  18.73 (P > 0.05) (Table 4).4. Discussion
The traditional method of laying open the ﬁstula track is
undoubtedly successful in achieving eradication of the ﬁstula, but
leads to imperfections in anal continence in about 6e34% of
patients.20 This may arise in two ways, ﬁrst, the resting anal pres-
sure decreases in the lower part of the anal canal due to division
and sacriﬁce of healthy anal sphincter muscle, and second, the
surgical incision can cause deformity or guttering of the anal
margin, which may further compromise continence (keyhole
deformity). Hence, surgeons have thought for alternative methods
of treatment.20
In our study we compare the partial rectal wall advancement
ﬂap (including circular muscle layer together with mucosa and
submucosa) and the mucosal advancement ﬂap in the treatment of
high transphincteric perianal ﬁstula Immediate postoperative
complications, occurred in one patients (5%) exposed to disruption
of the ﬂap in group I and 6 patients (30%) in group II. This can be
explained by ﬂap ischemia as the circular muscle ﬁber in the group
1, maintain vascularity of the ﬂap. Recurrence occurred in 2 patients
(10%) in the group I and 8 patients (40%) in group II. Incontinence
was observed in 2 patients 10% for both ﬂatus and soiling. Incon-
tinence was occurred in the 1st group only and no patients in the
2nd group develop such complication.
Many authors using similar techniques reported variable
recurrence rates ranging from zero to 30%1,21e28 and those who
reported the highest recurrence rates owed this poor outcome to
the fact that most of their patients had undergone previous oper-
ations.29e31 Ortiz and Marzo32 used core ﬁstulectomy with endor-
ectal advancement ﬂap repair for high transphincteric and
suprasphincteric ﬁstula. In their study successful healing was
achieved in 93% of patients with only 8% developed incontinence.Table 3
Postoperative complications in 1st group (mucosa, submucosa, musculosa) and 2nd
group (mucosa, submucosa).
1st Group (n ¼ 20) 2nd Group (n ¼ 20) P value
Disruption 1 (5%) 6 (30%) 0.04 (S)
Recurrence 2 (10%) 8 (40%) 0.03 (S)
Incontinence 2 (10%) 0 (0%) (NS) 0.15
NS ¼ non signiﬁcant, S ¼ signiﬁcant.In another study done by Gustafsson and Graf33 42 patients with
anal ﬁstula were operated with ﬁstulectomy and local advance-
ment ﬂap. 55% of patients healed primarily, 24% after one reoper-
ation, 17 required 2 to 4 operations and only 2 patients needed
cutting seton treatment. There was high rate of incontinence (3%
with slight and 11% with major incontinence). Mizrahi et al.30
reviewed their results in the management of complex ﬁstula in
ano with endorectal advancement ﬂap in 106 procedures per-
formed on 94 patients. At mean times follow up of 40.3 months.
The procedure was successful in 59.6% of patients. Crohn’s disease
was associated with signiﬁcantly high recurrence rate (57.1%)
compared to non Crohn’s disease (33.3). The recurrences were
observed in 15.7% of patients three or more years after repair.
Recently Dubsky et al.34 compared full thickness endorectal
advancement ﬂap versus mucosal rectal ﬂap. They reported
complete healing was observed in 76% of patients with 11%
developed incontinence. Recurrence was reported in 5% in full
thickness rectal wall ﬂap and 35.5% in rectal mucosal ﬂap.
Possible reasons for non healing or recurrence after an
advancement ﬂap procedure could be unrecognized extensions
with insufﬁcient drainage, local infection beneath the ﬂap or
impaired blood ﬂow due to tension or too narrow base of the ﬂap
leading to devascularisation. The traditional method assessing ﬂap
perfusion is visual inspection of the mucosa and fresh bleeding
from ﬂap edge.35e38 Endoanal advancement ﬂap repair presented
in our study entailed some speciﬁc problems like ﬂap tip break-
down at the beginning of or in course of the second postoperative
week. Although spontaneous closure had occurred in one patient,
but still ﬂap tip breakdown and abscess formation could be great
factors that were incriminated in recurrence of ﬁstulae in our
patients. In addition, there were some technical difﬁculties faced
with recurrent ﬁstulae because of the scary rigid and severely
deformed anal canal.
Preoperative manometric assessment helps to choose the
proper methods for treatment of anal ﬁstula to decrease the inci-
dence of incontinence complication postoperative. Those patients
with low pressure study best treated by sphincter preserving
technique. In our study, therewas a signiﬁcant decrease inMRP and
MSP, although values of postoperative MSP remained in normal
range (160.70  14.17 mmHg).
This can be supported by the fact that the ﬂap includes part of
the internal sphincter, using a rectum wall advancement ﬂap with
extensive intra anal and rectal mobilization and the anal dilation
during surgery using a Park’s retractor is another possible cause.
Functional outcome can be also quantiﬁed by anal manometry and
very few studies have been published on advancement ﬂap
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a subgroup of 19 patients studied by manometry, showed a signif-
icant decrease in resting pressure. Finally, in 42 patients evaluated
by Koehler et al.39 (2004), MRP decreased signiﬁcantly by 25% and
MSP by 21% and when comparing different advancement ﬂaps
(mucosal, rectal wall, and anocutaneous) the rectal advancement
leads high postoperative losses in both pressures.
In our study, 2 out of 20 patients (10%) in the ﬁrst group
(mucosa, submucosa andmusculosa) experienced occasional minor
continence disorders, which were contributed to the over stretch-
ing of the anal sphincter during operation. While no patients in
group II develop incontinence.
The incidence of incontinence after endorectal advancement
ﬂap repair showed a varying results reported in the literature
ranging from 0 to 11 percent.27,30,31,34,40 It was interesting to ﬁnd
that most reports did not use scoring systems that allow for an
appreciation of what rate of incontinence could be termed as major
or minor. On the hand Athanasiadis et al411994 reported Signiﬁcant
impairment of continence developed in 21% of patients with
transphincteric ﬁstula but in 43% of patients with suprasphincteric
ﬁstula (intermittent fecal spoiling/use of perineal pads). My believe
because they drain intersphinctric space by internal sphinctrotomy.
Increased incidence of this complication is correlatedwith rising
number of previous ﬁstula operation (41). Some ideas about the
possibility of developing this complication can be gained by mano-
metric study. Low resting and squeeze pressure is more likely to be
associatedwith postoperative incontinence than normal pressure.42
Lunniss et al.43 used manometric assessment to study factors
affecting continence after operation for anal ﬁstula. They deter-
mined that functional deﬁcits are related to low resting pressure,
reﬂecting the change in internal sphincter integrity by its division,
especially if, the sphinctermechanism alreadyweakened byage, are
less likely to tolerate division of even small amount of muscle.
In conclusion the adding of circular muscle layer in a rectal
advancement ﬂap is associated with better outcome as regard the
recurrence rate and continence in treatment of intersphenctric anal
ﬁstula.
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